Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 2002-187537 
(43)Date of publication of application : 02.07.2002 



(S1)lnt.CI. 




B60T 8/00 




(21)Application number 


: 2000-388506 


(71)Applicant 


: TOYOTA MOTOR CORP 


(22)Date of filing : 


21.12.2000 


(72)lnventor : 


SOGAMASAYUKI 



(54) BRAKE CONTROL DEVICE OF VEHICLE 
(57)Abstfact: 

PROBLEM TO BE SOLVED: To continue a braking force ga»>* 
control by a brake-by-wire even in a decreasing situation «a-> {g51g£ 
of a power supply voltage for controlling a pressure 
control device. 

SOLUTION: This brake control device has solenoid 
opening/closing valves 50FL to 50RR and 60FL to 60RR 
for controlling the pressure of a working fluid supplied 
from high pressure liquid supply sources 36 and 38 to 
wheel cylinders 22FL to 22RR. The solenoid valves of a 
left front wheel and a right back wheel are controlled by 
a first control device 76, the solenoid valves of a right 
front wheel and a left back wheel are controlled by a 
second control device 84, and the respective control 
devices have a first power supply 82 and a second 
power supply 90 for driving the corresponding solenoid valves or the like. It is determined 
whether a decrease of the power supply voltage may disturb a normal and continuous braking 
force control by one control device (S20 to 40, 50 to 80). When the voltage may disturb it, 
solenoid opening/closing valves 64F and 64R are opened to interconnect right and left wheel 
cylinders, and the other control device (S120 to 250, 320 to 380) controls pressure in the 
corresponding wheel cylinder. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * ** shows the word which can not be translated. 
3. In the drawings* any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

rTheVechnical field to which invention belongs] This invention relates to the braking control unit of 
vehicles such as an automobile, and relates to the braking control unit which controls the wheel- 
cylinder'internal pressure of each wheel by the high-pressure hydraulic fluid object from a high voltage 
liquid supply source in details further. 

[Description of the Prior Art] As indicated as one of the braking control units of vehicles, such as an 
automobile by JP,2000-247219,A concerning application of an applicant for this patent A master 
cylinder A high voltage liquid supply source and the wheel cylinder prepared corresponding to each 
ring The interrupting device which intercepts a free passage with a master cylinder and a wheel cylinder 
at the time of control, The pressure regulation equipment which regulates the pressure of the pressure of 
the hydraulic fluid object supplied to a wheel cylinder from a high voltage liquid supply source, The so- 
called braking control unit of the brake BAIWAIYA type which has the free passage control unit which 
controls the free passage of two wheel cylinders by the downstream of pressure regulation equipment, 
and the control means which controls pressure regulation equipment according to an operator's braking 
control input is known conventionally. 

r00031 Even if abnormalities arise to the pressure regulation equipment corresponding to one side ot two 
wheels by which free passage connection of the wheel cylinder is made with a free passage control unit 
according to the braking control unit like **** Since the wheel-cylinder internal pressure of the wheel of 
the method of up Norikazu is controllable by making free passage connection of the two wheel cylinders 
with a free passage control unit, and controlling the wheel-cylinder internal pressure of the wheel of 
another side by the pressure regulation equipment of another side Lowering of the braking 
controllability ability at the time of causing abnormalities to pressure regulation equipment as compared 
with the case of the braking control unit of the conventional general brake BAIWAIYA type which does 
not have a free passage control unit can be reduced. 

[Probiem(s) to be Solved by the Invention] However, since it becomes impossible to control pressure 
regulation equipment normally when the situation for which a normal system operation is improper 
occurs in the control means itself like lowering of the voltage of the power supply for controlling 
pressure regulation equipment also in the braking control unit like ****, a master cylinder and a wheel 
cylinder are opened for free passage by the interrupting device, and there is a problem that it cannot but 
return to the non-control mode to which direct control of the wheel-cylinder internal pressure is carried 
out by the master cylinder. i •* 

[0005] This invention is made in view of the above-mentioned problem in the braking control unit ot the 
conventional brake BAIWAIYA type equipped with the free passage control unit which controls the free 
passage of two wheel cylinders by the downstream of pressure regulation equipment. The mam technical 
problems of this invention by controlling mutually the pressure in two wheel cylinders by which a free 
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passage is controlled by the free passage control unit by separate pressure regulation equipment and a 
separate control means, respectively It is enabling continuation of the damping force control by brake 
BAIWAIYA also in the condition the voltage of the power supply for controlling pressure regulation 
equipment having fallen. 
[0006] " . . 

[Means for Solving the Problem] The first and second pressure regulation equipment with which main 
above-mentioned technical problems regulate the pressure of a configuration of claim 1, i.e., a pressure 
of a hydraulic fluid object supplied to the first and the second wheel cylinder from a high voltage liquid 
supply source, respectively, according to this invention, A free passage control unit which controls a free 
passage said first and between the second wheel cylinder between the said first and second wheel- 
cylinder and said first, and second pressure regulation equipment, It is made a braking control unit of a 
vehicle which has a control means which controls said pressure regulation equipment according to an 
operator's braking control input at least. The first and the second control means by which said control 
means controls the said first and second pressure regulation equipment, respectively, When judged with 
said fear being in either said first or the second control means with said judgment means including a 
judgment means to judge a possibility that the situation for which a normal system operation is improper 
may arise It is attained by braking control unit of a vehicle characterized by making said first and second 
wheel cylinder open for free passage mutually with said free passage control unit. 
[0007] The first and the second control means by which a control means controls the first and second 
pressure regulation equipment, respectively according to the configuration of above-mentioned claim 1, 
When judged with said fear being in either the first or the second control means with a judgment means 
including a judgment means to judge a possibility that the situation for which a normal system operation 
is improper may arise Since the first and the second wheel cylinder are mutually opened for free passage 
by free passage control unit, a pressure in the first and the second wheel cylinder is controlled by this **, 
and becoming the condition that these pressures differ greatly mutually is avoided certainly. 
[0008] Moreover, when it is judged with there being said fear with said judgment means in a 
configuration of abovei-mentioned claim 1 that main above-mentioned technical problems should attain 
effectively according to this invention, while stopping control of the corresponding pressure-regulation 
equipment by one [ said ] control means, it is constituted so that the pressure-regulation equipment 
which corresponds by control means of another side may control (the configuration of claim 2). 
[0009] When judged with there being said fear with a judgment means according to the configuration of 
claim 2 Since pressure regulation equipment which corresponds by control means of another side is 
controlled, even if the situation which cannot continue control of pressure regulation equipment 
corresponding to it to either the first or the second control means arises A pressure in the first and the 
second wheel cylinder is certainly controlled by this ** by control means of another side, and the 
pressure regulation equipment corresponding to it. 

[0010] Moreover, according to this invention, that main above-mentioned technical problems should be 
attained effectively, in above-mentioned claim 1 or a configuration of 2, said first and second wheel 
cylinder are constituted so that it may be the wheel cylinder prepared corresponding to a wheel on either 
side (configuration of claim 3). 

[00 11] Since the first and the second wheel cylinder are wheel cylinders prepared corresponding to a 
wheel on either side according to the configuration of claim 3, when the situation for which a normal 
system operation is improper arises in either the first or the second control means, it is avoided certainly 
that originate in that damping force of a wheel on either side differs greatly mutually and this, and the 
excessive yaw moment acts on a vehicle. 

[0012] Moreover, according to this invention, it sets in a configuration of above-mentioned claim 3 that 
main above-mentioned technical problems should be attained effectively. It is constituted so that it may 
judge with said judgment means having said fear including the first for said first and second control 
means controlling the said first and second pressure regulation equipment, respectively and the second 
power supply while voltage of said first or the second power supply is falling under to a reference value 
(configuration of claim 4). 
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[0013] According to the configuration of claim 4, the first and the second control means include the first 
for controlling the first and second pressure regulation equipment, and the second power supply, 
respectively. Since it is judged with said judgment means having said fear with a judgment means while 
voltage of the first or the second power supply is falling under to a reference value When there is a 
possibility that it may originate in lowering of the first or the second supply voltage, and the situation for 
which a normal system operation is improper may arise in either the first or the second control means, 
the first and the second wheel cylinder are certainly opened for free passage mutually by free passage 
control unit. 

[0014] Moreover, according to this invention, it sets in a configuration of above-mentioned claim 4 that 
main above-mentioned technical problems should be attained effectively. When judged with there being 
said possibility that said judgment means may twist to sag of said first or the second power supply 
While stopping control of corresponding pressure regulation equipment by said first or second control 
means including a power supply to which voltage fell, it is constituted so that pressure regulation 
equipment which corresponds by said first or second control means including a power supply to which 
voltage is not falling may be controlled (configuration of claim 5). 

[0015] When judged with there being said possibility that a judgment means may twist to sag of the first 
or the second power supply according to the configuration of claim 5 While control of corresponding 
pressure regulation equipment by the first or the second control means including a power supply to 
which voltage fell is stopped Since pressure regulation equipment which corresponds by the first and the 
second control means including a power supply to which voltage is not falling is controlled where the 
first and the second wheel cylinder are opened for free passage by free passage control unit Even if it 
originates in lowering of the first or the second supply voltage and the situation for which a normal 
system operation is improper arises in either the first or the second control means, pressure regulation 
equipment which certainly corresponds by control means of another side is controlled, and, thereby, a 
pressure in the first and the second wheel cylinder is certainly controlled by this **. 
[0016] 

[A desirable mode of a technical-problem solution means] a free passage way where a free passage 
control unit makes free passage connection of the first and the second wheel cylinder in a configuration 
of above-mentioned claim 1 according to one desirable mode of this invention, and this free passage 
way — on the way — electromagnetism boiled and prepared ~ it is constituted so that it may consist of a 
closing motion valve (desirable mode 1). 

[0017] according to other one desirable mode of this invention - the above — a configuration of the 
desirable mode 1 — setting — electromagnetism — a closing motion valve — electromagnetism of a 
normally open mold — it is constituted so that it may be a closing motion valve (desirable mode 2). 
[0018] A free passage control unit for front wheels with which a free passage control unit controls a free 
passage between wheel cylinders of a left forward right ring in a configuration of above-mentioned 
claim 3 according to other one desirable mode of this invention, It consists of a free passage control unit 
for rear wheels which controls a free passage between wheel cylinders of a left right rear ring, and a free 
passage control unit for front wheels is controlled by either the first or the second control means, and a 
free passage control unit for rear wheels is constituted so that it may be controlled by another side of the 
first and the second control means (desirable mode 3). 

[0019] In a configuration of the desirable mode 3 according to other one desirable mode of this 
invention - the above - The first control means controls pressure regulation equipment of a rear wheel 
by the side of a left dextrotorsion pair with pressure regulation equipment of one wheel of a left forward 
right ring, and one [ said ] wheel. With pressure regulation equipment of a wheel of another side of a left 
forward right ring, and a wheel of said another side, the second control means is constituted so that 
pressure regulation equipment of a rear wheel by the side of a left dextrotorsion pair may be controlled 
(desirable mode 4). 

[0020] According to other one desirable mode of this invention, in above-mentioned claim 4 or a 
configuration of 5, when each voltage of the first and the second power supply falls under to a reference 
value, it is constituted so that a free passage with a high voltage liquid supply source, the first, and the 
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second wheel cylinder may be intercepted and free passage connection of the first and the second wheel 
cylinder, and the master cylinder may be made (desirable mode 5). 

[0021] According to other one desirable mode of this invention, in above-mentioned claim 4 or a 
configuration of 5, when it falls under to the second reference value with voltage of the first or the 
second power supply lower than said reference value, it is constituted so that a free passage with a high 
voltage liquid supply source, the first, and the second wheel cylinder may be intercepted and free 
passage connection of the first and the second wheel cylinder, and the master cylinder may be made 
(desirable mode 6). 
[0022] 

[Embodiment of the Invention] This invention is explained to details about a desirable operation gestalt, 
referring to drawing of attachment in the following. 

[0023] Drawing 1 is the outline block diagram showing the hydraulic circuit and electronic control of 
one operation gestalt of a vehicle by this invention. [ of a braking control unit ] in addition, drawing 1 — 
setting — the object of simplification — each ~ electromagnetism — the solenoid of a closing motion 
valve is omitted. 

[0024] In drawing 1 , 10 shows the hydraulic brake gear controlled electrically, and has the master 
cylinder 14 which a brake gear 10 answers treading-in actuation of the brake pedal 12 by the operator, 
and feeds brake oil. The dry stroke simulator 16 is formed between the brake pedal 12 and the master 
cylinder 14. 

[0025] a master cylinder 14 — first master cylinder room 14A and second master cylinder room 14B — 
having — the brake hydraulic pressure supply respectively for front wheels in these master cylinder 
rooms — the brake oil pressure control a conduit 1 8 and for rear wheels ~ the end of a conduit 20 is 
connected, a brake oil pressure control - wheel-cylinder 22floor line which controls the damping force 
of a left front wheel and a left rear wheel, respectively, and 22RL(s) are connected to the other end of 
conduits 1 8 and 20. 

[0026] brake hydraulic pressure supply — conduits 18 and 20 - on the way — being alike — respectively 
— the electromagnetism of a normally open mold — the closing motion valves (master cut valve) 24F 
and 24R prepare — having — electromagnetism — the closing motion valves 24F and 24R function as an 
interrupting device which controls a free passage with first master cylinder room 14A and second master 
cylinder room 14B, and a corresponding wheel cylinder, respectively, moreover, a master cylinder 14 
and electromagnetism - the brake hydraulic pressure supply between closing motion valve 24RL(s) - a 
conduit 20 — the electromagnetism of a normally closed mold — the wet stroke simulator 28 is 
connected through the closing motion valve 26. 

[0027] a reservoir 30 connects with a master cylinder 14 - having - **** — a reservoir 30 — hydraulic 
pressure supply — the end of a conduit 32 is connected, hydraulic pressure supply — a conduit 32 — on 
the way - being alike - the lubricating oil pump 36 driven with a motor 34 prepares « having - **** - 
the hydraulic pressure supply of the discharge side of a lubricating oil pump 36 — the accumulator 38 
which accumulates high-pressure oil pressure is connected to the conduit 32. the hydraulic pressure 
supply between a reservoir 30 and a lubricating oil pump 36 — a conduit 32 — oil pressure blowdown — 
the end of a conduit 40 is connected. 

[0028] the hydraulic pressure supply of the discharge side of a lubricating oil pump 36 — a conduit 32 It 
connects with a conduit 18. an oil pressure control — a conduit 42 — electromagnetism — the brake 
hydraulic pressure supply between closing motion valve 24F and wheel-cylinder 22floor line — A 
conduit 44 connects with wheel-cylinder 22FR for right front wheels, an oil pressure control — an oil 
pressure control — a conduit 46 — electromagnetism — the brake hydraulic pressure supply between 
closing motion valve 24R and wheel-cylinder 22RL — it connects with a conduit 20 — having — an oil 
pressure control - the conduit 48 connects with wheel-cylinder 22RR for right rear wheels. 
[0029] an oil pressure control - conduits 42, 44, 46, and 48 — on the way — being alike - respectively — 
the electromagnetism of a normally closed mold - closing motion valve 50floor line, 50FR, 50RL, and 
50RR are prepared, electromagnetism - closing motion valve 50floor line, 50FR, 50RL, and 50RR — 
receiving — a wheel cylinder — 22 floor line It connects with the conduit 40. the near oil pressure control 
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of 22FR, 22RL, and 22RR - conduits 42, 44, 46, and 48 - respectively - an oil pressure control -- 
conduits 52, 54, 56, and 58 — oil pressure blowdown ~ an oil pressure control — conduits 52, 54, 56, and 
58 -- on the way — being alike - respectively — electromagnetism — closing motion valve 60floor line, 
60FR, 60RL, and 60RR are prepared. 

[0030] electromagnetism - closing motion valve SOfloor line, 50FR, 50RL, and 50RR - respectively » 
a wheel cylinder — 22 floor line as the boost control valve to 22FR, 22RL, and 22RR - functioning - 
electromagnetism - a closing motion valve - 60 floor line 60FR, 60RL, and 60RR, respectively Wheel- 
cylinder 22floor line, It functions as a reduced pressure control valve to 22FR, 22RL, and 22RR. 
therefore, such electromagnetism — the closing motion valve constitutes the pressure regulation 
equipment which fluctuates the wheel-cylinder internal pressure which corresponds by having two 
incomes mutually and controlling the feeding and discarding of the high-pressure oil to each wheel 
cylinder from the inside of an accumulator 38. 

[0031] the hydraulic pressure supply of a front wheel - the oil pressure control of a conduit 18 and a 
right front wheel — the location close to wheel-cylinder 22floor line to which a conduit 44 corresponds, 
respectively, and 22FR - setting -- connection a conduit - 62F connect mutually, connection - a 
conduit - 62F - on the way — being alike— the electromagnetism of a normally open mold — closing 
motion valve 64F prepare — having — connection — a conduit — 62F and electromagnetism — closing 
motion valve 64F function as second (No.2) free passage control unit which controls a free passage with 
wheel-cylinder 22floor line and 22FR. 

[0032] the same — the hydraulic pressure supply of a rear wheel — the oil pressure control of a conduit 
20 and a right rear wheel - wheel-cylinder 22RL to which a conduit 48 corresponds, respectively, and 
the location close to 22RR - setting - connection - a conduit - 62R connects mutually, connection a 
conduit - 62R - on the way - being alike - the electromagnetism of a normally open mold - closing 
motion valve 64R prepares — having - connection — conduit 62R and electromagnetism — closing 
motion valve 64R functions as a free passage control unit of the first (No. 1) which controls a free 
passage with wheel-cylinder 22RL and 22RR(s). 

[0033] it is shown in drawing 1 — as - first master cylinder room 14A and electromagnetism — the 
brake oil pressure control between closing motion valve 24F - a conduit 18 — this control — a conduit - 
the pressure sensor 66 which detects an inner pressure as first master cylinder pressure Pm 1 is formed, 
the same - second master cylinder room 14B and electromagnetism - the brake oil pressure control 
between closing motion valve 24R - a conduit 20 « this control - a conduit - the pressure sensor 68 
which detects an inner pressure as second master cylinder pressure Pm 2 is formed. 
[0034] the stroke sensor 70 which detects the treading-in stroke St of the brake pedal by the operator 
prepares in a brake pedal 12 - having - the hydraulic pressure supply of the discharge side of a 
lubricating oil pump 34 - a conduit 32 - this - a conduit - the pressure sensor 72 which detects ah 
inner pressure as an accumulator pressure Pa is formed. 

[0035] respectively electromagnetism - the brake hydraulic pressure supply between the closing 
motion valves 24F and 24R, wheel-cylinder 22floor line, and 22RL(s) - the conduit corresponding to 
conduits 18 and 20 - pressure-sensor 74floor line which detects an inner pressure as pressures Pfl and 
Prl in wheel-cylinder 22floor line and 22RL(s), and 74RL(s) are prepared, moreover - respectively - 
electromagnetism - the oil pressure control between closing motion valve 50FR, 50RR(s) and wheel- 
cylinder 22FR, and 22RR(s) - the conduit corresponding to conduits 44 and 48 - pressure-sensor 74FR 
which detects an inner pressure as pressures Pfr and Prr in wheel-cylinder 22FR and 22RR(s), and 74RR 
(s) are prepared. 

[0036] electromagnetism - closing motion valve 24F and electromagnetism - the closing motion valve 
26, a motor 34, and electromagnetism - closing motion valve SOfloor line and 50RR(s), and 
electromagnetism - closing motion valve 60floor line and 60RR(s), and electromagnetism — closing 
motion valve 64R is controlled by the first electronic control 76 to explain to details later. The first 
electronic control 76 consists of a microcomputer 78, an actuation circuit 80, and the first power supply 
82. the current for operating a microcomputer 78 is supplied from the first power supply 82 - having - 
electromagnetism - the actuation current for driving closing motion valve 24F grade should pass the 
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actuation circuit 80 from the first power supply 82 - it is supplied. 

[0037] moreover, electromagnetism — closing motion valve 24R and electromagnetism — closing 
motion valve 50FR and 50RL(s), and electromagnetism — closing motion valve 60FR and 60RL(s), and 
electromagnetism — closing motion valve 64R is controlled by the second electronic control 84 to 
explain to details later. The second electronic control 84 consists of a microcomputer 86, an actuation 
circuit 88, and the second power supply 90. the current for operating a microcomputer 86 is supplied 
from the second power supply 90 - having - electromagnetism - the actuation current for driving 
closing motion valve 24R etc. should pass the actuation circuit 88 from the second power supply 90 - it 
is supplied. 

[0038] Although not shown in details at drawing 2 , the first power supply 82 and second power supply 
90, respectively A battery, It sets in the operation gestalt of a graphic display including an AC dynamo 
etc. Pressure sensors 68 and 72, 74floor line, The current for operating 74RR(s) and the stroke sensor 70 
is supplied from the first power supply 82. The current for operating a pressure sensor 66, 74FR, and 
74RL is supplied from the second power supply 90, and supply of these current is controlled by 
microcomputers 78 and 86, respectively. 

[0039] the operation gestalt of a graphic display is especially shown in drawing 2 — as — each — 
electromagnetism — the time of un-controlling [ actuation current is not supplied to a closing motion 
valve and a motor 34 to control ] — electromagnetism — the closing motion valves 24F and 24R — 
electromagnetism — the closing motion valves 64F and 64R are maintained in the valve-opening 
condition — having — electromagnetism ~ the closing motion valve 26 and electromagnetism — closing 
motion valve 50floor line, 50FR, 50RL, 50RR, and electromagnetism - closing motion valve 60floor 
line, 60FR, 60RL, and 60RR are maintained by the clausilium condition (non-control mode). 
[0040] In addition, although not shown in details at drawing 2 , microcomputers 78 and 86 have a 
central-process unit (CPU), a read-only memory (ROM), random access memory (RAM), and 
input/output port equipment, for example, respectively, may be the things of a general configuration of 
that these were mutually connected by the common bus of Indirection, and communicate information 
mutually if needed. 

[0041] To the input/output port equipment of a microcomputer 78 The signal which shows the first 
master cylinder pressure Pm 1 and the second master cylinder pressure Pm 2 from pressure sensors 66 
and 68, respectively, The signal which shows the treading-in stroke St of a brake pedal 12 from the 
stroke sensor 70, It is the pressure Pi (i=fl) in wheel-cylinder 22floor line - 22RR, more nearly 
respectively than the signal which shows the accumulator pressure Pa from a pressure sensor 72, and 
pressure-sensor 74floor-line-74RR. The signal which shows the voltage Vel of the first power supply 82 
from the SOC meter which is not shown is inputted into the signal which shows fr, rl, and rr, and 
drawing 2 prepared in the first power supply 82. 

[0042] In the operation gestalt of a graphic display, although the signal from pressure-sensor 66 grade is 
not inputted into the input/output port equipment of a microcomputer 86, the signal which shows the 
voltage Ve2 of the second power supply 90 from the SOC meter which is not shown is inputted into 
drawing 2 prepared in the second power supply 90. 

[0043] ROM of a microcomputer 78 has memorized the flows of control shown in drawin g 3 and 
drawing 5 like the after-mentioned. CPU calculates the policy objective deceleration Gt of a vehicle 
based on the treading-in stroke St detected from the master cylinder pressures Pml and Pm2 and the 
stroke sensor 70 which were detected by the above-mentioned pressure sensors 66 and 68. Based on the 
policy objective deceleration Gt, the aim braking pressure Pti (i=fl, fr, rl, rr) of each ring is calculated, 
and it controls so that it has two incomes with a microcomputer 86 and the wheel-cylinder pressure of 
each ring becomes the aim braking pressure Pti. 

[0044] Especially, in the operation gestalt of a graphic display, the first electronic control 76 judges 
whether the voltage Ve2 of the second power supply 90 is beyond the reference value Veh while judging 
whether the voltage Vel of the first power supply 82 is beyond the reference value Veh (positive 
constant), and — the time of any voltage of the first electronic control 76 being beyond a reference value 
— electromagnetism — the condition of carrying out clausilium of the closing motion valve 64R — 
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electromagnetism — closing motion valve 50floor line, 50RR, and electromagnetism — closing motion 
valve 60floor line and 60RR are controlled, and the pressure in wheel-cylinder 22floor line and 22RR is 
controlled to the aim braking pressure Ptfl and Ptrr, respectively, moreover - the time of any voltage 
being beyond a reference value — the second electronic control 84 — electromagnetism — the condition 
of carrying out clausilium of closing motion valve 64F — electromagnetism — ' closing motion valve 
50FR, 50RL, and electromagnetism - closing motion valve 60FR and 60RL are controlled, arid the 
pressure in wheel-cylinder 22FR and 22RL is controlled to the aim braking pressure Ptfr and Ptrl, 
respectively. 

[0045] on the other hand since there is a possibility that the normal system operation of the second 
electronic control 84 may become improper when the voltage Ve2 of the second power supply 90 is 
under the reference value Veh although the voltage Vel of the first power supply 82 is beyond the 
reference value Veh - the second electronic control 84 - electromagnetism - while returning closing 
motion valve 64F to a valve-opening condition — electromagnetism — closing motion valve 50FR, 
50RL, and electromagnetism - control of closing motion valve 60FR and 60RL is stopped, and the first 
electronic control 76 - electromagnetism - while returning closing motion valve 64R to a valve- 
opening condition — electromagnetism - closing motion valve SOfloor line, 50RR, and 
electromagnetism - closing motion valve 60floor line and 60RR are controlled, and the pressure in 
wheel-cylinder 22floor line and 22RR is controlled to the aim braking pressure Ptfl and.Ptrr, 
respectively, in this case, the connection to which the wheel cylinder of a left Uichi pair corresponds - 
the left dextrotorsion to which the pressure in wheel-cylinder 22FR and 22RL corresponds, respectively 
since it is in the condition that free passage connection was mutually made by Conduits 62F and 62R » 
it is controlled by the same pressure as the aim braking pressure Ptfl and Ptrr of the antihelix. 
[0046] on the contrary - since there is a possibility that the normal system operation of the first 
electronic control 76 may become improper when the voltage Vel of the first power supply 82 is under 
the reference value Veh although the voltage Ve2 of the second power supply 90 is beyond the reference 
value Veh - the first electronic control 76 - electromagnetism - while returning closing motion valve 
64R to a valve-opening condition - electromagnetism - closing motion valve SOfloor line, 50RR, and 
electromagnetism - control of closing motion valve 60FLR and 60RR is stopped, and the second 
electronic control 84 - electromagnetism - while returning closing motion valve 64F to a valve-opening 
condition - electromagnetism - closing motion valve 50FR, 50RL, and electromagnetism - closing 
motion valve 60FR and 60RJL are controlled, and the pressure in wheel-cylinder 22FR and 22RL is 
controlled to the aim braking pressure Ptfr and Ptrl, respectively, also in this case, the connection to 
which the wheel cylinder of a left Uichi pair corresponds - the left dextrotorsion to which the pressure 
in wheel-cylinder 22floor line and 22RR corresponds, respectively since it is in the condition that free 
passage connection was mutually made by Conduits 62F and 62R - it is controlled by the same pressure 
as the aim braking pressure Ptfr and Ptrl of the antihelix. 

[0047] When both the voltage Vel of the first power supply 82 and the voltage Ve2 of the second power 
supply 90 are furthermore under the reference values Veh Since both the first electronic control 76 and 
the second electronic control 84 have a possibility that a normal system operation may become improper 
the first electronic control 76 ~ electromagnetism - the closing motion valves 24F and 64R - a valve- 
opening condition - returning - electromagnetism - while returning the closing motion valve 26 to a 
clausilium condition - electromagnetism - closing motion valve SOfloor line, 50RR, and 
electromagnetism - control of closing motion valve 60floor line and 60RR is stopped, moreover, the 
second electronic control 84 - electromagnetism - while returning the closing motion valves 24R and 
64F to a valve-opening condition - electromagnetism - closing motion valve 50FR, 50RL, and 
electromagnetism - control of closing motion valve 60FR and 60RL is stopped. Therefore, a brake gear 
10 is returned to the non-control mode, and the pressure in the wheel cylinder of each wheel is 
controlled by the master cylinder 14. 

[0048] Next, with reference to the flow chart shown in drawing 3 thru/or 7, the damping force control in 
the operation gestalt of a graphic display is explained. In addition, control by the flow chart shown in 
drawing 3 and drawing 5 is performed by the first electronic control 76, and it is started by switching the 
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ignition switch which is not shown in drawing to ON, and it is repeatedly performed for every 
predetermined time amount. Similarly, control by the flow chart shown in drawing 4 and drawing 6 is . 
performed by the second electronic control 84, and it is started by switching the ignition switch which is 
not shown in drawing to ON, and it is repeatedly performed for every predetermined time amount. 
[0049] In step 10 of the voltage check routine of the first power supply of drawing 3 first performed by 
the first electronic control 76 Reading of the signal which shows the voltage Vel of the first pbwer 
supply 82 is performed, and distinction of whether to be beyond the reference value Veh required in 
order that voltage Vel may continue normal damping force control in step 20 (positive constant) is 
performed. When affirmation distinction, i.e., distinction of the purport that the voltage Vel of the first 
power supply 82 is normal, is performed, in step 30, a flag Fl is set as 0. When negative distinction, i.e., 
distinction of the purport to which the voltage Vel of the first power supply 82 is falling under to a 
reference value, is performed, in step 40, a flag Fl is set as 1 . 

[0050] In step 50 of the voltage check routine of the second power supply of drawing 4 which similarly 
is performed by the second electronic control 84 Reading of the signal which shows the voltage Ve2 of 
the second power supply 90 is performed, and distinction of whether voltage Ve2 is beyond the 
reference value Veh is performed in step 60. When affirmation distinction, i.e., distinction of the purport 
that the voltage Ve2 of the second power supply 90 is normal, is performed, in step 70, a flag F2 is set as 

0. When negative distinction, i.e., distinction of the purport to which the voltage Ve2 of the second 
power supply 90 is falling under to a reference value, is performed, in step 80, a flag F2 is set as 1. 
[0051] Moreover, in step 1 10 of the damping force control routine of drawing 5 performed by the first 
electronic control 76, reading of the signal which shows the first master cylinder pressure Pm 1 detected 
by the pressure sensor 66 is performed. 

[0052] Closing motion valve 24F grade is set as a control location, although not shown in **** — step 
1 10 — preceding — electromagnetism — Moreover, the initial check of whether there are any 
abnormalities of an open circuit or a short circuit about the sensor of pressure- sensor 66 grade is 
performed. Control by the routine shown in each drawing while the brake gear had been maintained by 
the non-control mode, when the abnormalities of an open circuit or a short circuit were in each pressure 
sensor is ended, and step 1 10 is performed after a brake gear 10 is set as the control mode, when these 
abnormalities cannot be found. 

[0053] When distinction of whether a flag Fl is 0, i.e., the distinction with the normal voltage Vel of the 
first power supply 82, is performed in step 120 and negative distinction, i.e., the distinction of a purport 
to which the voltage of the first power supply 82 is falling, is performed, it progresses to step 160, and 
when affirmation distinction, i.e., distinction of the purport that the voltage of the first power supply 82 
is normal, is performed, it progresses to step 130. 

[0054] In step 130, distinction of whether a flag F2 is 0 is performed. Negation intercepting [ 62R ] and 
distinction the electromagnetism which constitutes the first free passage control unit in step 140 when 
affirmation distinction, i.e., distinction of the purport that the voltage Ve2 of the second power supply 
is normal, is performed — clausilium of the closing motion valve 64R being carried out, or being 
maintained by the clausilium condition — the first connection — a conduit — Namely, the alarm of a 
purport with which the voltage of the second power supply is falling when the alarm which is not shown 
in drawing in step 150 when distinction of a purport to which the voltage of the second power supply 90 
is falling is performed operates is outputted. electromagnetism — closing motion valve 64R is opened, or 
it is maintained by the valve-opening condition, and Flag F is set as 2. 

[0055] In step 160, distinction of whether a flag F2 is 0 is performed. The alarm which shows that the 
voltage of the first power supply 82 is falling in step 170 when affirmation distinction, i.e., distinction of 
the purport that the voltage of the second power supply 90 is normal, is performed is outputted. Closing 
motion valve 64R is opened, or it is maintained by the valve-opening condition, the electromagnetism 
which constitutes the first free passage control unit — When Flag F is set as 3 and negative distinction, 

1. e., the distinction of a purport to which the voltage of the second power supply 90 is falling, is 
performed The alarm which shows that the voltage of the first and the second power supply is falling in 
step 180 is outputted, each valve is set as the non-control mode, Flag F is set as 4, and control by the 
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routine shown in drawing 5 after an appropriate time is ended. 

[0056] According to the routine shown in drawing 7 in step 190, the aim braking pressure Pti of each 
wheel calculates. Distinction of whether to be able to continue the normal damping force control by 
distinction 76, i.e., the first electronic control, and the second electronic control 84 of whether Flag F is 
1 in step 210 is performed. When negative distinction is performed, it progresses to step 230, and when 
affirmation distinction is performed, the signal which shows the aim braking pressure Ptfr of a right 
front wheel and the aim braking pressure Ptrl of a left rear wheel in step 220 is outputted to the second 
electronic control 84. 

[0057] In step 230, distinction of whether Flag F is 2, i.e., distinction of whether there is any possibility 
that it may become impossible to continue the normal damping force control by the first electronic 
control 76, is performed. After being controlled so that the pressure in the wheel cylinder of a left front 
wheel and a right rear wheel becomes the aim braking pressure Ptfl and Ptrr in step 240, respectively 
when affirmation distinction is performed, to step 110 Return, When negative distinction is performed, 
after the signal which shows the aim braking pressure Ptfr of a right front wheel and the aim braking 
pressure Ptrl of a left rear wheel in step 250 is outputted to the second electronic control, it returns to 
step 110. 

[0058] Moreover, it sets to step 310 of the damping force control routine of drawing 6 performed by the 
second electronic control 84. From the first electronic control 76, reading of Flag F is performed and it 
sets to step 320. Distinction of whether to be in the condition which can continue the normal damping 
force control by distinction 76, i.e., the first electronic control, and the second electronic control 84 of 
whether Flag F is 1 is performed, the electromagnetism which constitutes the second free passage 
control unit in step 310 when it progresses to step 330 when negative distinction is performed, and 
affirmation distinction is performed ~ after clausilium of closing motion valve 64F is carried out, it 
progresses to step 380. 

[0059] In step 330, distinction of whether Flag F is 2, i.e., distinction of whether there is any possibility 
that it may become impossible to continue the normal damping force control by the second electronic 
control 84, is performed, the electromagnetism which constitutes the second free passage control unit in 
step 340 when it progresses to step 350 when negative distinction is performed, and affirmation 
distinction is performed— closing motion valve 64F are opened, or it is maintained by the valve-opening 
condition, and returns to step 310 after an appropriate time. 

[0060] In step 350, distinction of whether Flag F is 3, i.e., distinction of whether there is any possibility 
that it may become impossible to continue the normal damping force control by the first electronic 
control 76, is performed. When distinction of the purport which is in the condition which cannot 
progress to step 370 when affirmation distinction is performed, and can continue normal damping force 
control with neither negative distinction, i.e., the first, nor the second electronic control is performed In 
step 360, each valve is set as the non-control mode, and control by the routine shown in drawing 6 after 
an appropriate time is ended. 

[0061] the electromagnetism which constitutes the second free passage control unit in step 370 — closing 
motion valve 64F are opened, or it is maintained by the valve-opening condition, it is controlled so that 
the pressure in wheel-cylinder 22RL of wheel-cylinder 22FR of a right front wheel and a left rear wheel 
becomes the aim braking pressure Ptfr and Ptrl in step 380, respectively, and it returns to step 310 after 
an appropriate time. 

[0062] In step 192 of the aim braking pressure Pti operation routine of drawing 7 performed in the 
above-mentioned step 190 Break in from the map corresponding to the graph which was detected by the 
stroke sensor 70 and which broke in and was shown in drawing 8 based on Stroke St, and the aim 
deceleration Gst based on a stroke calculates. While the average Pma of the first master cylinder 
pressure Pm 1 and the second master cylinder pressure Pm 2 calculates in step 194, the aim deceleration 
Gpt based on a master cylinder pressure calculates from the map corresponding to the graph shown in 
drawing 9 based on this average Pma. 

[0063] Weight alpha (0<=alpha<=0.6) to the aim deceleration Gst calculates, and the policy objective 
deceleration Gt calculates as the weighting sum of the aim deceleration Gpt and the aim deceleration Gst 
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according to the following formula 1 in step 198 from the map corresponding to the graph shown in 
drawing 10 based on the aim deceleration Gpt in step 196. In addition, in the operation gestalt of ia 
graphic display, although weight alpha is set up in the range which fills 0<=alpha<=0.6, the maximum 
may not be limited to 0.6 and may be or more 0 one or less any value. 
Gt=alpha Gst+(l-alpha) Gpt .... (1) 

[0064] In step 200, the aim wheel-cylinder pressure Pti (i=fl; fr, rl, rr) of each ring calculates the 
coefficient (positive constant) of the aim wheel-cylinder pressure of each ring to the policy objective 
deceleration Gt as Ki (i=fl, fr, rl, rr) according to the following formula 2, and it progresses to step 210 
after an appropriate time. 
Pti=Ki Gt .... (2) 

[0065] According to the operation gestalt of a graphic display, in steps 20-40 and steps 60-80, 
distinction of whether the voltage Vel of the first power supply 82 and the voltage Ve2 of the second 
power supply 90 are under the reference values Veh, respectively, i.e., distinction of whether there is 
any possibility that it may originate in lowering of supply voltage and the situation for which a normal 
system operation is improper may arise in the first electronic control 76 and second electronic control 
84, is performed in this way. 

[0066] since all of flags Fl and F2 are set to 0 when both the voltage Vel of the first power supply 82 
and the voltage Ve2 of the second power supply 90 are beyond the reference values Veh, affirmation 
distinction carries out in steps 120 and 130 of the flow chart shown in drawing 5 performed by the first 
electronic control 76 — having — step 140 — setting — electromagnetism — clausilium of closing motion 
valve 64F is carried out. moreover, affirmation distinction carries out in step 320 of the flow chart 
shown in drawing 6 performed by the second electronic control 84 — having — thereby — step 310 — 
setting — electromagnetism — closing motion valve 64R is intercepted. 

[0067] And by the aim braking pressure Pti of each wheel calculating in step 190 of drawing 5 , and 
performing affirmation distinction in step 210, in step 240, the braking pressure of a left front wheel and 
a right rear wheel is controlled by the aim braking pressure Ptfl and Ptrr, respectively, and the braking 
pressure of a right front wheel and a left rear wheel is controlled by the aim braking pressure Ptfr and 
Ptrl in step 380 of drawing 6 . respectively. 

[0068] Moreover, although the voltage Vel of the first power supply 82 is beyond the reference value 
Veh When the voltage Ve2 of the second power supply 90 is under the reference value Veh Although a 
flag Fl is set to 0, since a flag F2 is set to 1, while affirmation distinction is performed in step 120 of the 
flow chart shown in drawing 5 performed by the first electronic control 76, negative distinction is 
performed in step 130. Free passage connection of wheel-cylinder 22RL of a left right rear ring and the 
22RR(s) is mutually made by opening closing motion valve 64R. thereby - step 150 - setting — 
electromagnetism - In step 240, the braking pressure of a left front wheel and a right rear wheel is 
controlled by the aim braking pressure Ptfl and Ptrr, respectively by performing affirmation distinction 
in step 230. 

[0069] Moreover, while negative distinction is performed in step 320 of the flow chart shown in drawing 
6 performed by the second electronic control 84, affirmation distinction is performed in step 330, in step 
340, free passage connection of wheel-cylinder 22floor line and 22FR of a left forward right ring is 
made mutually, and, thereby, a right front wheel and a left rear wheel are also controlled by the 
respectively same pressure as a left front wheel and a right rear wheel. 

[0070] On the contrary, although the voltage Ve2 of the second power supply 90 is beyond the reference 
value Veh When the voltage Vel of the first power supply 82 is under the reference value Veh Although 
a flag F2 is set to 0, since a flag Fl is set to 1, while negative distinction is performed in step 120 of the 
flow chart shown in drawing 5 performed by the first electronic control 76, affirmation distinction is 
performed in step 160. Free passage connection of wheel-cylinder 22RL of a left right rear ring and the 
22RR(s) is mutually made by opening closing motion valve 64R. thereby — step 170 ~ setting — 
electromagnetism - The signal which shows the aim braking pressure Ptfr and Ptrl of a right front wheel 
and a left rear wheel in step 250 is outputted to the second control unit 84 by performing negative 
distinction in step 230. 
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[0071] Moreover, while negative distinction is performed in steps 320 and 330 of the flow chart shown 
in drawing 6 performed by the second electronic control 84, affirmation distinction is performed in step 
350, in step 370, free passage connection of wheel-cylinder 22floor line and 22FR of a left forward right 
ring is made mutually, and, thereby, a right front wheel and a left rear wheel are also controlled by the 
respectively same pressure as a left front wheel and a right rear wheel 

[0072] When both the voltage Vel of the first power supply 82 and the voltage Ve2 of the second power 
supply 90 are furthermore under the reference values Veh Since all of flags Fl and F2 are set to 1, in 
steps 120 and 160 of the flow chart shown in drawing 5 performed by the first electronic control 76, 
negative distinction is performed, respectively. Moreover, negative distinction is performed in steps 320, 
330, and 350 of the flow chart slursyn in drawing 6 performed by the second electronic control 84. In 
steps 180 and 360, a brake gear 10 is returned to the non-control mode. Thereby, it is set as the condition 
that the pressure in the wheel cylinder of each wheel is controlled by the master cylinder 14, and it is 
prevented certainly that the pressure in the wheel cylinder of each wheel is controlled by the first and the 
second electronic control by the unusual value. 

[0073] When there is a possibility that it may become impossible to continue the normal damping force 
control by the control units 76 and 84 which originate and correspond to the sag of the first power 
supply 82 or the second power supply 90 according to the operation gestalt of a graphic display so that 
above-mentioned explanation may show The closing motion valves 64F and 64R are opened, and the 
braking pressure of a left front wheel and a right rear wheel or a right front wheel, and a left rear wheel 
is controlled by the condition by aim braking pressure by the control unit 76 of normal supply voltage, 
or 84. electromagnetism - Since the braking pressure of the wheel by the side of a left dextrotorsion pair 
is controlled by this * *, respectively, it can prevent certainly that the braking pressure of the wheel 
which corresponds with the control unit with which supply voltage fell is controlled by the unusual 
value. 

[0074] It can prevent certainly that the power of a power supply will be superfluously consumed by this 
control since control of the boost control valve by the control unit corresponding to that power supply 
and a reduced pressure control valve is not performed if one of supply voltage falls under to a reference 
value especially according to the operation gestalt of a graphic display. 

[0075] Moreover, since according to the operation gestalt of a graphic display free passage connection is 
mutually made the wheel cylinder of a left forward right ring, and the wheel cylinder of a left right rear 
ring when one of supply voltage falls under to a reference value Aggravation of the behavior of the 
vehicle resulting from that originate in being able to control braking pressure on either side to dynamic 
pressure certainly about both a front wheel and a rear wheel, therefore the braking pressure of a wheel 
on either side differing mutually, and the yaw moment acts on a vehicle and this can be prevented 
certainly. 

[0076] moreover, the electromagnetism which constitutes the free passage control unit which controls 
the free passage of a wheel cylinder on either side according to the operation gestalt of a graphic display 
- the closing motion valves 64F and 64R— the electromagnetism of a normally open mold, since it is a 
closing motion valve When one of supply voltage falls under to a reference value, in order to maintain in 
the condition that free passage connection of the wheel cylinder on either side was made mutually, the 
power of a power supply is not consumed. It compares, when it is a closing motion valve, therefore, 
electromagnetism - the closing motion valves 64F and 64R— the electromagnetism of a normally 
closed mold — electromagnetism when one of supply voltage falls under to a reference value — the 
further lowering of the supply voltage resulting from the power consumption and this by valve-opening 
maintenance of the closing motion valves 64F and 64R can be prevented certainly. 
[0077] Although this invention was explained above about the specific operation gestalt at details, 
probably this invention will not be limited to an above-mentioned operation gestalt, and it will be clear 
for this contractor its for other various operation gestalten to be possible within the limits of this 
invention. 

[0078] for example, an above-mentioned operation gestalt - setting - electromagnetism - the closing 
motion valves 64F and 64R, although it opens when there is fear for which the normal system operation 
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of the second electronic control 84 and first electronic control 76 is improper respectively, and free 
passage connection of the wheel cylinder on either side is made mutually such electromagnetism '— a 
closing motion valve and corresponding connection — a conduit — the electromagnetism as pressure 
regulation equipment — it may be prepared in order to make free passage connection of the wheel 
cylinder on either side mutually, when abnormalities arise in closing motion valve SOfloor line etc. 
[0079] moreover, an above-mentioned operation gestalt ~ setting — electromagnetism — although 
clausilium of the closing motion valves 64F and 64R is carried out when a normal system operation is 
possible for the second electronic control 84 and first electronic control 76 — such electromagnetism — 
like behavior control of the vehicle of damping force controlling expression, an antiskid control, and 
traction control, when the damping force of each wheel needs to be controlled according to an 
individual, clausilium of the closing motion valve may be carried out. 

[0080] Moreover, although a brake gear 10 is returned to the non-control mode in an above-mentioned 
operation gestalt when both voltage Vel of the first power supply 82 and voltage Ve2 of the second 
power supply 90 fall under to the reference value Veh When the second low reference value Ves is set 
up and the voltage of one of power supplies becomes under the second reference value Ves from a 
reference value Veh, even if the voltage of the power supply of another side is beyond the reference 
value Veh, it may be corrected so that a brake gear 10 may be returned to the non-control mode. 
[0081] Moreover, it may be corrected so that actuation current may be supplied by the relay circuit etc. 
from the power supply of another side to the sensor by which actuation current was supplied from the 
power supply which is one side till then when one supply voltage becomes under the reference value 
Veh, although supply of the actuation current over the sensor which corresponds even if one supply 
voltage becomes under the reference value Veh in an above-mentioned operation gestalt was continued. 
[0082] Moreover, although the operation of aim braking pressure is performed by continuing with the 
first electronic control even if the operation of the aim braking pressure Pti of each wheel is performed 
also in the first control unit 76 and one supply voltage falls under to the reference value Veh in an 
above-mentioned operation gestalt When it is carried out by having been parallel with the first and the 
second electronic control and one supply voltage falls under to a reference value, the operation of aim 
braking pressure may be corrected so that the operation of aim braking pressure may be continued by the 
electronic control corresponding to a power supply with normal voltage. 

[0083] Moreover, in an above-mentioned operation gestalt, although the braking pressure of each wheel 
is controlled by the aim braking pressure calculated based on the treading-in stroke St of the first and 
second average value Pma of a master cylinder pressure and brake pedals, as long as the aim braking 
pressure of each wheel is controlled based on an operator's braking control input at the time of the usual 
braking, the aim braking pressure of each wheel may be calculated in the mode of well-known 
arbitration in this technical field. 

[0084] furthermore, an above-mentioned operation gestalt — setting — connection — the 
electromagnetism which has two incomes with Conduits 62F and 62R, and constitutes the first and 
second free passage control units, respectively — the closing motion valves 64F and 64R — the 
electromagnetism of a normally open mold — although it is a closing motion valve — such 
electromagnetism - a closing motion valve - the electromagnetism of a normally closed mold — you 
may be a closing motion valve. 
[0085] 

[Effect of the Invention] When a possibility that the situation for which a normal system operation is 
improper may arise is in either the first or the second control means according to the configuration of 
claim 1 of this invention so that more clearly than the above explanation, the pressure in the first and the 
second wheel cylinder is controlled to this **, and damping force control of a brake BAIWAIY A type 
can be continued, preventing certainly that these pressures become a condition that it is greatly different 
mutually. 

[0086] Moreover, even if a possibility that control of the pressure regulation equipment corresponding to 
either the first or the second control means may be uncontinuable arises, while the pressure in the first 
and the second wheel cylinder is certainly controllable by this ** with the control means of another side, 
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and the pressure regulation equipment corresponding to it according to the configuration of claim 2, it 
can prevent certainly that supply voltage falls further by the power consumption of control by one 
control means. 

[0087] Moreover, according to the configuration of claim 3, when the situation for which a normal 
system operation is improper arises in either the first or the second control means, it can prevent 
certainly that originate in that the damping force of a wheel on either side differs greatly mutually, and 
this, and the excessive yaw moment acts on a vehicle, and can prevent certainly that the behavior of a 
vehicle gets worse by this. 

[0088] Moreover, when there is a possibility that it may originate in lowering of the first or the second 
supply voltage, and the situation for which a normal system operation is improper may arise in either the 
first or the second control means according to the configuration of claim 4, free passage connection of 
the first and the second wheel cylinder can be certainly made mutually with a free passage control unit, 
and the pressure in two wheel cylinders can be certainly controlled to this **. 

[0089] Moreover, according to the configuration of claim 5, even if it originates in lowering of the first 
or the second supply voltage and the situation for which a normal system operation is improper arises in 
either the first or the second control means, the pressure regulation equipment which certainly 
corresponds by the control means of another side can be controlled, and, thereby, the pressure in the first 
and the second wheel cylinder can be certainly controlled by this **. . 

[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * ** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 11 It is the outline block diagram showing the hydraulic circuit of one operation gestalt of the 
braking control unit of the vehicle by this invention. 

[Drawing 21 It is the block diagram showing the first of the operation gestalt of a graphic display, and 
the second electronic control. 

[Drawing 31 It is the flow chart which shows the voltage check routine of the first power supply attained 
by the first electronic control in the operation gestalt of a graphic display. 

[Drawing 41 It is the flow chart which shows the voltage check routine of the second power supply 
attained by the second electronic control in the operation gestalt of a graphic display. 
[Drawing 51 It is the flow chart which shows the damping force control routine attained by the first 
electronic control in the operation gestalt of a graphic display. 

[Drawing 61 It is the flow chart which shows the damping force control routine attained by the second 
electronic control in the operation gestalt of a graphic display. 

[Drawing 71 It is the flow chart which shows the aim braking pressure operation routine performed in 

step 190 of drawing 5 . . 

[Drawing 81 It is the graph which shows the relation of the treading-in stroke St and the aim deceleration 

Gst of a brake pedal. 

[Drawing 91 It is the graph which shows the relation between the average Pma of a master cylinder 
pressure, and the aim deceleration Gpt. 

[Drawing 101 It is the graph which shows relation with weight alpha to the aim deceleration Gpt and the 

aim deceleration Gst. 

[Description of Notations] 

10 - Brake gear 

12 - Brake pedal 

14 — Master cylinder 

22floor-line-22RR - Wheel cylinder 

62F and 62R-- connection - a conduit 

64F and 64R-- electromagnetism ■— a closing motion valve 

66 68 — Pressure sensor 

70 - Stroke sensor 

72 74floor-line-74RR - Pressure sensor 

76 - The first electronic control 

82 - The first power supply 

76 - The second electronic control 

82 - The second power supply 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The first and second pressure regulation equipment which regulates the pressure of a pressure 
of a hydraulic fluid object supplied to the first and the second wheel cylinder from a high voltage liquid 
supply source, respectively, A free passage control unit which controls a free passage said first and 
between the second wheel cylinder between the said first and second wheel-cylinder and said first, and 
second pressure regulation equipment, It is made a braking control unit of a vehicle which has a control 
means which controls said pressure regulation equipment according to an operator's braking control 
input at least. The first and the second control means by which said control means controls the said first 
and second pressure regulation equipment, respectively, When judged with said fear being in either said 
first or the second control means with said judgment means including a judgment means to judge a 
possibility that the situation for which a normal system operation is improper may arise A braking 
control unit of a vehicle characterized by making said first and second wheel cylinder open for free 
passage mutually with said free passage control unit. 

[Claim 2] A braking control unit of a vehicle according to claim 1 characterized by controlling pressure 
regulation equipment which corresponds by control means of another side while stopping control of 
corresponding pressure regulation equipment by one [ said ] control means, when judged with there 
being said fear with said judgment means. 

[Claim 3] Said first and second wheel cylinder are the braking control unit of a vehicle according to 
claim 1 or 2 characterized by being the wheel cylinder prepared corresponding to a wheel on either side. 
[Claim 4] It is the braking control unit of a vehicle according to claim 3 characterized by judging with 
said judgment means having said fear including the first for said first and second control means 
controlling the said first and second pressure regulation equipment, respectively and the second power 
supply while voltage of said first or the second power supply is falling under to a reference value. 
[Claim 5] When judged with there being said possibility that said judgment means may twist to sag of 
said first or the second power supply A braking control unit of a vehicle according to claim 4 
characterized by controlling pressure regulation equipment which corresponds by said first or second 
control means including a power supply to which voltage is not falling while stopping control of 
corresponding pressure regulation equipment by said first or second control means including a power 
supply to which voltage fell. 
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[4#Sf§g*©SBB] 

Trntzm-Rifim- ©*-r — ;i/->u >y*§5©sa£§<i 
5sa§4?»j£M<h. ^< ifejifsSw^jift^a 

iSW^IMsflW^BlcLT. iftfBfrJiiP^f§:l4*-n^'ilt5ffB 

BfltfiW^Sfc J: 0 SfJfBgm^&S .hW^tifct &\z 
14. Str!saiii'JP^§tc<J;OgafB^-&^-©^-i'- 

$nfc<h#tz«. stfiB-^ro^nai^ifeic.t^m-r-5^ 
#j£T -a mmms^mm-r -s - <t ^att -s it i 

twfB«c©*(S©»!jfli&f&W&g. 

im$tm3] AtrfBii— ©*-r-;w->u>:5a4£ 

rtSl#a<!:t5a*fl 1 X«2»CtB»©^ffi©ftJ«)(W 

[»#«4] iwbbsb— aw* ^©siw^Rfi-tn-eniwr 

a^03«BE7&«Siptt*j«fCig;TUTl^t#^6&8Btftn*< 
* -5 £*|jrr * d <!: « If 3 KfBiS©UMS 

©f&JISSSim&fi. 

zg wmEEffiTlC =fc 5 8982**1*** -5 $ ftfc <h # C 
14. «BE*«<ttT Ufc«»**tMK*— XttJB— ©WW 

WftC J: DWrtTT a Mffi 5 - £ 
T -511*^4 l::8Btt©*tS©fMl&fflWi£B. 

[0 0 0 1] 

»WiMH»S«l::«D. jE{c8*«B(C»4flSJE^«l&il<t 0 
©H5/I©f£l!j?fc#K:=fc 9 S-#fft'©*-f — JU-> 'J >y^BE 

[0 0 0 2] 

[££3fc©8ffi] Bffi>*€?©*<S©*dl!iffl8ilgB©-0«i: 
- 2 4 7 2 1 9^i>f8»CfB«$tlT^5$0<, V^^y 

•j>^<h. XKM&mtkait.* &&izzt%.L-csstv*>n 



ro*-r-;u->'j ^©aa^swrssasop&B.!:. 

t&tSWTSiJriB^U— ^/N'^f "7-f -tiC©S!lISfHffllgB 
**St3feJ;9$Iie>n-0>5. 
[0 0 0 3] ±&©*D£fHWifWftl£Bt;:«fcntf. saw 

>^'(*)ffi^ : S:^IPT-5^t^4:0. ±fB— ;S©*ii©* 

a rnwmm * w l. & i >&*©— jRtt& ? ^ - H7 -r 

[0 0 0 4] 

[%BJA^^LJ;5i:-rs^] Ua»U-h»©*0*lMi8 
mffi©(£T©^n < $4^a § #f;iIE?itf£IMF pJ©VSgrt< 

[0 0 0 5] *^^J4, iUE^gWTSStfi'J^Tnoco* 

■f — ;U->U >^'F»g(3Dffi*i&-?-n-€ : ti5i.i»cS<J<@©ilffi^ 

SrffiiJPT -5/i*©«z!I©ffi/£A s ig:T Lfe<t -5 tetKSiKJS' 
HTfe^U-^/N'-f 9^ -V-fCfcSWKl^SlHa?©^*^ 

[0 0 0 6] 

[S$SI£8?&-f5;t#>©fM.S:] ±JE©3ER«t»HJ4. * 

«i^as«tom-&^-©*-i'-^-> 1 J >^i^sn 

.Zfim—<DfflJ£1£m.£<Dffl}ZTmZWi-RZfi$&—<Dii-^ — 

»ni-R^-oOTfat. saiBm-Rt^m-© 
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[0007] ±iaif*« i ©«eE(c=fcn«. ffl'm^mt 

-<Dfflm^mt* ^-~wm-<Dmm^m<o-y5\zTE^ 

J: o mE**ia«* s t £ txtz tz\z 
it. mmffl'ffl&m\z<£K)%i-Bi.zt%izz<D*'(-)\,^>) > 

yfimmzmmzn&v-c. fH—Rifw,—o)^—^-> 
>j>yftcDii.tii!tmK.izfflffl2n, cn^com^j^ffls 

»C * # < g£t -5 K & -5 C £ AW&IZ \E & $ n -5 „ 

[0008] st*ffcj;nn ±.m<DM&t£mm$: 
^mzm^.-r^<. ±ibis*« i ©^pe^^^t. 

s-^±-r-5<h^fc mjjoyfflw^miz&ottfc-rzmK. 

[0009] m*m2<Dmrfuz£.*i\£. m&mz*.o 
mz&rit> t & ; b£mm2nfiiL%izte. i&rt5<omw^fk 
{z£OKfo-rz>mi£&wrfMWistiz><D-u. w.-rzsw. 
-(Dmffl^&o— jjiztrazttifc-?z>mK.3£&<DfflW$: 

&L%.zfi"tti\z*ife-t2>fflE.mm\z£ om-Rzfm— ©* 

[ooio] sfe*^ig»w«fctitf. _tj£©±gfc$ij?i£ 

3a^WfCjlP£-r^< . JtfSlf^ 1 Xte2 ©flfBfcKiH* 

znz> cat izm 3 ©#u&) . 
[ooii] is*^3o^fi£Jc«fcn^ ig-atfiii^© 

-f —ju-> 'j >y-c& -a ©-c. §!— rzf%— ©$w?is:© 
— ^tciE«f^ift^oj<o^ii*^ i;fc«£i;:aE*©**&© 

[0 0 12] *fc*R9iK:.fcntf, _taS©£g&Hlg£ 
^j^Mtcii6E-r-<<. JtEIif;fc«3©t8J5£l;:;SH>T. ffi 

[0 0 13] M^4 0*gfiEtr«tn^. fg-RtfSfi-© 
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[0 0 14] *&*5E9i»;:J:fttf. ±&©3EgfcKS£ 

[0015] immsvmrfuz^nti. wj^gHcto 
sg-x it&-<Dmm<Dmi£<&Tiz «t « MiB«n«<« * t 

— ju->u >ya<aasnfctt!8»cT. seetWSTut^ 

&n«S**tJjB— RtfSS— ©f6WPKKJ;g*fJ&-r-5 

{srfizssvxm— Rif&zz (omm^wt(o— ^cies^ 
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[RSSP*fe^l6©»*U^!8«|] OfiOjifSU 
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X h 0-i7 a V—9 2 8 A«»«*tlTt^. 

[0 0 2 7 ] -77s 9 ~> »J >^ 1 4 tZli 'J if — A 3 0 rt*tt 
^nt^O, Ulf— A3 0 KteiSEEfl«S««3 2C0- 



asanas nr<^*. »Eflt»s*f 3 2©^i:««» 
^3 4JCcto»«jsn*3r^^*>^ r 3 6 *vr 

33 9, ^-fJPtf >:/3 6 ^P±aj«J^«&/E«*&^g 3 2 1: 

Tl^o Ulf— A3 0 t*'<^#>^ , 3 6 t©nB©i41I 
««*f 3 2tttttE»a*f 4 o©-*^»«sriT 

[0 0 2 8] ^M>y3 6 (DPtffiffl'JCDttEE^S&^S 
3 2H rSJEffl»®l ; 4 2tcJ:0m^Bflg3#2 4Ft^ 
-f — ;U->|J >^2 2FL<hOF B 1CDyU— 1 

— ;io^U>^2 2FRK*ttS*U ttEE*MMHJ4 6Kl«fc 
D««BBBfl#2 4Rt*-f — ;^>U >^2 2RL£G>ra<B 
^U— *ttI3E««W«2 OKfcttSn, MEiWf 4 
8 CiDfiftifflO^-^'J >^ 2 2RRtC«ttS*l 

[o o 2 9] »maw**4 2. 44, 46, 4801 
tp\z\ttft j eni%mgi<Dmi&mmft5 ofl sofr, 5 

0RL, 5 ORR^ttttSnTVi*. tt«BBGB#5 0FL 5 
0FR, 5 0RL, 5 0RRlC»L*-<— Jlo'U >^2 2FL, 
2 2FR, 2 2RL, 2 2 RRc^ffl^ttEESHP^l 1 4 2 , 4 
4. 4 6, 4 8tt*n-Fn»E«flWf 5 2, 5 4, 5 
6, 5 8K«fc9»ffi#ttiaMF4 0i:»«StiT6D, tt 
/Effl»W*5 2* 5,4, 5 6, 5 8 ©*+Jr»4*n-€ r tl 
««BBBI#6 0FL, 6 0FR, 6 0 RL, 6 0RR**K**e>*l 

[o o 3 o] mmmmfrs ofl, sofr, sorl, so 

RRtt-tn-C r n*-f-;U->U>^2 2FL, 2 2FR, 2 2R 
L, 2 2RRIC»raiiffilM»#tbT«ffiU. 
# 6 0 FL, 6 0 FR, 6 0 RL, 6 0 RRte-tn-PntfW — ^ 
->U>y2 2FL, 2 2FR, 2 2RL, 2 2 RRK*Tf 3i^JE 

tr*H!iLTy^zLAl/— 9 3 8 f*3J:0#*-f — ;U5^U > 
tf\z»-t Z>ME.<D*-1 frOf&m&fflW? Z> d t i:<k 0 ** 

[0 0 3 1 ] Wtt©ttJE«ifSa8« 1 8 &W&mMOttJE 

«hbw«4 4»4*n-€ r n»«-r**<— 'J >^2 2 

FL, 2 2FRKlifi»Ufcffi«^»"^T*«*»6 2F£cfc 

BBffl<0««MGB#6 4F*<R**S*'U ttttOMf 6 2F&tf 
«ffiBBEB*6 4Fte*<Y-;i^> , J >^2 2FL£2 2FR£ 
(7)ilS^$»JP-ram- (No. 2) (DSiSfflffiHStBi U 

Tfisgg-ra. 

[0032] mmz, '&tk<omj£i&i&m i g2 o&^a 

>$"2 2RL, 2 2RR*Cifi*Lfcfi«(C»U*T«jttW*6 
2Rl:J:0S^i:81^nTi^c &tt»«6 2R(D&* 

2RRt/««ISffl^6 4Rtt*-f-^S/U >^2 2 RL<h 2 



(5) 



ftffl 2002-187537 



2RR4K05iasiwwr*as— (no. d (ommmm^ 

[0 0 3 3] m 1 (:SSntt^!fO<, g-07X?y 

> U >y/£*> Pml £ LT*£ffiT £E >1t6 6 **BW 
bntl^o ^i(:ir^?y'J>yil4B(!:f 
flSBBBI^ 4R<h^PplC0yU-^f4/Effi!iaigl : 2 0 Idte 

UT^ffi-r-5EE^-ti>1t6 8A<KW-6tlTl^. 
[0 0 3 4] ^l/-*^JH 2l:ttiKti:J:syi/ 

— {7±>D-7 0^iSttt»n, ^M>y3 4<&n±aHW 

^JE^Pa<hLT^aiT£J£^ii>-tr7 2*«Wt6ftT 

[0 0 3 5] *n^nMH!fl!#2 4F;fttf2 4Ri*-f 
— ;Uf>U>^2 2FL&tf 2 2 RL <h (D?ni<D'7 ]/—=¥t&Hi{& 
KSIf 1 8&tf2 Ofctt* ttJfc-r£«Srt©JE*«:3iW 
— ;1/->»J >^2 2FLS:^2 2RLF^<^/E^PfK Prl£L 
T^ai-r^IE^-b:>1t7 4FL&tf 7 4RL^RWSnTl^ 
£>„ Sfc-ttl-tnWBBH^S 0FRRtf5 0RR£*-f- 
;U5>'J >^2 2FRK:I/2 2RR£<0ra<BJS/EfW»*«4 4 

#2 2YRRZS2 2 RR^COEE^ P f r> P rr£ LT^T^ 
J£2?-tr>1t 7 4FR&tf 7 4RR*«KW6nTl^. 

[0036] mmmmfr2 4F> h^bbiu^ 6, @i& 

i34, «flSBBEB#5 0FL&t^5 0RR, «ffiBHEB#6 0 

flr^6orr. mmmm^e 4mmzptmizmw-?z> 

M^mm&W: 7 6 te^-f ^ a a > hfiL— 9 7 8 <hiEKj(Hl 

g§8 o tm— <omms 2 (tjco^T^. 

> f^.-^ 7 8 zmiiFtsi*&tz&<Dmmz&-<Dnffi> s 

2iDft«Sn* ««WEB^2 4F**B»rr*Jfc«><B 
<D«H 8 2ctO^KlHlSS8 0S«Tffc# 

[0 0 3 7] Sfctt«BHBS#2 4R, ««BBBfl#5 0FR 
fttf5 0RL* ««BH»#6 OFRXtf 6 0RL. *ttHEfl£> 

6 4R^tri¥)fflnittBj-r^)»<m^cDm : J i ©imi^e8 
4Hctoiww*n-5. ^ifaigi8 4«T<^ 
□ a>ta-^ 8 6 <Lwm\ai&8 8 £Sg-<£>®as 9 0 £ 

#2 4R*6Bftr5t»©B»«att»-©t«9 0 
J;D^KIhI^8 8 6«T0UeStl*. 

[0038] m2izi*mm\z7jk2tiT^te^&* k—<d 

+T6 8, 7 2, 7 4FL" 7 4RR&tf* KD-5?ir>-tJ"7 
0 *ifcf^S-&*fcii>a)«8Ktt*—^«iH8 2 «fcDfl«S3 



n, EE^"tr>-y-6 6. 7 4FR, 7 4RL£»>fE£'ti-Sfc«i> 
«^nfn7<^DD>t , a-^7 8RI/8 6^cfc 
[0 0 3 9] WtCH^O^JS^IB^^^Ttt- 0 2 \ZOk 

4R, ««HBB#6 4RttM*tt»t«l»* 
n. tBRH»2 6. *«BBH*5 0FL. 5 0FR. 5 0 
RL, 5 0RR. mm^m^e 0FL 6 0FR. 6 0RL. 6 0 
RRttB!#ttlB^ai»Sn* F) . 

[0 0 4 0] MH2JCtt»«»C«SnT^<C^*<* T-f 

lazyh (CPU) »J — K*>»J^*U (RO 
M) <h, 7>^A7^tX^t'J (RAM) fc, Affi2> 

[004 1] T-f ^7nz3>hT^L — 7 8 ^>Attl^^ h 

ssgicte* jE*ir>-y-6 6s^6 8 ^o-^jven^— CQ 

v^^£xU>^EE^PmlR^ri(7)^A^>'U >^EE^ 
Pm2 XhD-?t>U , 7 0«):D^I/-^ 

-fc>-ij-7 4FL— 7 4RRcfcO^-n j g r n^-f-;u->u>^2 
2FL— 2 2RRF^OBE*Pi ( i =f K fr. rh rr) £^ 

Tit-^ s§— omass 2izK#£nfc0 2icte^£*rr 
[0042] m^<D^mmm\zm:^x^ v-r^aa> 
nfcH2trj4ssnT^^v>soc^— ^«fco«n©m 

i^9 0O«EEVe2S^-rft^A*^tlSJ:5fC74oT 

[0 0 4 3] 7<^oa>t!a-^ 7 8^ROM^jZE 

0, CPUte±i£OJ£;ft-fc>-y- 6 6 . 6 8^«tO«a3* 
nfcyX^>U >^JE^Pml, Pm2S:^A h D-^ir > 

-tj-7 o ^o^aj^nfcS^^^-^ hD-i7Sucgo*#. 

^at?€rft«l(7)a«M»JEPti C i =f K fr» rK rr) 
^iS^L. -7<^Dn>b:a. — 9 8 6 t*fi!)UT&fiO 
-;U-> 'J >^ffi*3i«B «fW»BE P t i C«t* <t 5 WW 

[0 0 4 4] iffH0^CD|lffi^Sglw^^T«. 
^$0ffligM7 6tt3S— <&ttiK8 2©mBEVel^S2pfiV 
eh (iE«)«*) K±T**^5^*fl«r*i:*ir- IB 
n<?!)«iS9 0a)«/EVe2^««PfflVehK±T**«)^5^ 
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BB#S-&fcttlBtT««BBBB# 5 OFL. 5 0RR&tfm& 
BfllS;fc6 OFL. 6 0RR«r$WU» *<-^>'J>^2 2 
FL. 2 2RRrt©EE735:-en-E r na^$II»)EEPtfl. Ptrr 

\zmwtz>. ^fciajnflDmnfeSVM^-tTfc^t^ic 

S*fcttl8lCT««BBK*5 OFR. 5 ORLR^H^^ 
#6 OFR. 6 0RLSIM»U tfW-JUv'J >^2 2FR. 
2 2RLF*gcDffi^^-e-tl J E r nB^$iJS)J£Ptfr. PtrlttM 

[0 0 4 5] cmcttU <0mS8 2©«BEVeltt 
S«pMVeheUiT»-6*«. Sg-<Z>mi£ 9 0 <Dmi£Ve2tf 

4*nE#f1 s I!i^»wft*lft*irt < *£©'?, friDt^il 
9iE8 4«m«P8B3^6 4F*M#ttlBK:R"$"i:#»:: 
mi&lif)^ 5 OFR, 5-0RLXl/««BBBB*6 OFR. 6 0 

OFL. 5 0Rmzfmmfflmfr6 OFL. 6 ORR^rSfl^U. 
*-f— JU->'J>^2 2FL. 2 2RRl*I©m73$:-?-n-?-*ng 

aiWiftlEPtfl. PtrrirSflUl-rs. *f<D 
tf-f-JI'S'U >5 r tt?*«-S-**«W«6 2FRtf 6 2RK 

ij >^2 2FR. 2 2RLP*g<73EE7Jtt-tn-? r n*fi£;-r^&* 
^SPJI&igEP tfh Ptrr tlH— SUP * 

[0 0 4 6] m~> $&—<DWEL9 0 ©«JEVe2«StPfa 
VehJW±-C*-5^. m-<omm8 2©SffiVel*tS^fI 
Veh*»T**t#K:»4. tt**B 7 6 *«IE 

7 6liSffi£llflB§#6 4R&B8^4*fii^B5rt^tc:fHKM 

eh?f 5 o fl. so rrkzhmbmh?? 6 o flr. 6 o rr© 

HGfl#6 4F*M#tt!B»cR-r<t*»C*«MB8*-5 OF 
R. 5 0 RLR.L*m58H8BS# 6 OFR. 6 ORLSrSsffiU * 

-r— ;w->'j >y 2 2 fr. 2 2Yip^o>s.ti^ir\ j enm^ 

HiJKEEPtfr. PtrllcSfl^-r-5. .IW^K'biE*— *t 

w^-f-;u->u >y\zttfc-tz>mmm < g6 2fkz*6 2r 
->u >y2 2 fl. 2 2RRi*i©/E^« j &n-? : n*fjj;-r-5£ 

;&K*tlS©Sai*Jl*EEPtfr. PtrltR-OlEaKSJW 

[0 0 4 7] 3g.izm—0>nm 8 2 <Z>«fiEVelRt*3S— <& 
flgzH9 0©tEJEVe2©H*ifcg3MiIVeh*#S"e#5<S:£ 

8 4WBnt)iE^i!l^^J(C^*fiSn^*-5©-C. JB— 
<&*^IH»£«7 6tt*«MBB#2 4FRtf6 4R*H# 

mmafts ofl. 5 0RRRtfmGanflE8#6 ofl. 6orr 



Hfifl#2 4RRtf6 4FfcW#tfcffiKR"*"£#»C«mHIBJ 
# 5 0 FR. 5 0 KLRZfm&fflmfr 6 0 FR. 6 0 RLOMfi 

[0 0 4 8] ^(CEI3 71)S7ir^$nfc7P-5 1 ^- h 

e #rr l x a** ©ms^si c» i* a Wi* 73 m» t-3 v » x 

j^0 3R.^EI5(r^$nfc7D-5 L A'- KIC 
J:**W4fll-©«^*iM*«7 6KJ:0*tfan. 13 

3^- MC=fc5$W4lg-CD«7iiiWgg8 4 tick 0* 

fT^n. Hic»4*s*aTt»atw y - -> a s/?- 

[0 0 4 9] *TJi-©«^*lfM6«7 6KJ:0*tfa 

:/i oK*H>Tte. ^— ©«iH8 2rommvei$r^-r[i 

eh (IE<DJ£gc) EtJtTftSJ^g^roWW^frton, tt« 
WSU. EP-6S6— <©«S8 2©1iIEVel* { jE»"C**S<73 

IE V e 1 *<»P«**I CttTl/TV>« B ©WSWff fetafc 
t#lCttX5 i y7 p 4 OfCftViT^^^Fl** 1 tKJfeS 

[0 0 5 0] |BJ*»=. *r:©« ; J-MW8«8 4»;:J:0* 
4 <DMW.C0MS.^x. v 9 fr— ^>e>7* 
7-y~75 0 (CS^t^Tli. ^-©Hilg9 0<Z>mEEVe2£^ 
■TIS^roK^ii^fTfcn, XT7^6 0(Ci*^Tl4fi 

#5£¥iJSiJ. Bp-6^no«aS9 0©«/EVe2*«IEfitT&2> 
g ©NHlSiJ tfftionfz t. $ \z t- y -f 7 0 \Z1£ i/ »T 7 7 

[0 0 5 1 ] *fc»-©« ; F«»WS«7 6»C«tO*ffS 

n«B 5 ©w»*«>ui'-f >©^ry y 1 1 0 iZte^ 

T«. J£t>-t>-*6 6CJ:0*asnfcJB— WX?-> 
[0 0 5 2] j^0IC«^^tlTI.^«tt^<, Xfy^l 1 
^/cBE73-fe>-9-6 6»©-fe>U-»COV»TWISlXtt->3 — 

jw- > k .t * «» & » 7 l . * ft ^* 
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i i otfmnstiz. 

[0053] Xx7^12 0(CM^TfJ7^yF1^0 
T&-5^SfrG9¥<J8'J. BP*>§I— (Z>miH8 2 CDftffiVelA* 

tCIJ^fyyi 6 0-\I*, If^JS'J. BP^Sg— tf>« 
i82 (DnK.tfJEftX&ZWl&m&WftfrtirztZI.Zlt 

x^-v^i 3 cvatr. 

[0 0 5 4 J ^fy^l 3 0 ^SH^-m? ^>/F2#0 

?&mmfflm&6 4Rrffflfr2nxi*fflfrVimizjmftz 
tizz\t\z£-DTm-<D&mmw6-2K&&m2n. m 

5£WJ. WZWi—(Dmm 9 0 (OmEEA^TLTl^ 

n%Wnt>ntziz^\z\^7y-^7 m i 5 o icsn^TigfcW: 
ifFtf2\zmjz.2nz>. 

[0 0 5 5] -XT-v-fX 6 0 tCiH>Tte 7 7^2**0 

m9 o (DnE.&misx&&w<om&wftt>titzizgi,zi* 
7t7^i 7 oiz%!i\Tm— comms 2©«ee^tl 

T^3;i<fc£^-rg$ga<ti3 77 2*1. Sg-CD&iif&lfflg® 

&m&?%mmm£ft6 4Rrffflftznxtefflt?Vimz 

^fyyi 8 0 tcJH^TSg— <E>@i& 

W&fflffl^-FiZsSiTZZtl* 7 7?Ftf4\,ZWi.fe2n. 
\^fr&&ms\Z7iiZntc.)V—^>\Z£.Z>M'MZt&T-T 
-5. 

[0 0 5 6] Af77*l 9 OfC*5-^T«0 7(C^^nfc 
JU-^ >JC^o TSJ&i£« B ^ftJUWE P t i m%g. £n. 
^J-y72 1 OtC*»-V^T«7 5^FAUT*-5^S^© 

fijsu. in^m-©@^s«»^M7 6RZ/^C»m^W 

gg8 4(CJ:-?)IE^HIi!j73©JP^^L.f# ; 5^5A^ 

3 o^jt^.. ni£p}%wtTiorirz£gizteX7--y 72 2 
0 t»i»x*i»i»o & mmnm p t r trz*&'&&<d b m 

[0 0 5 7] 7^y7~2 3 Ol:B>TIJ7 7yF*52t 
&*j&»5**C!>«9J. IP*»^-CDmTS9PSil7 6 
IE*«c«IWl*IWII*«ll«fC*<i:<tt*«n*«***»5*» 

cD*u»j*«ft*>n. ^^JS'j^fT^nfc t # tctex 777" 

2 4 Otc^>T£l?fJlS&tf£&l£<D*^-;t'-> , 7 >^ 
<BJE2>a«-tn-f nBWSM&EEP tf \RUP trrfc/«t£ <fc -5 



fc<t#»CttX7 L ^7'2 5 0»rM^T^tO^Wg^$!lffi))I 

p t f tru m mmms. p t r 1 s^-f fluffs— w 

[0 0 5 8] £fc»:i©«^IWW£«8 4(C<fcD*fr£ 
n-5S6co©l®j73SiJffll^— 3 L ><D77-y7'3 1 0{-;6H> 
• T«. I-CtflS»817 6J:0 77yF©K*ii* 
*iff*5n. 7vf773 2 0l:^TIl 77^F*ilT 
*-5^S^©*iJS'J. BP*,!©— CD@^'<gS^7 6&Z*fjl 

-©mT-fHia>gs 8 4 (c ^^jE-^rj.mmtimmimmL' 
n*&mz&&frmfr<DW'&w'irifrn. §je*«8'ja<fT*? 
n^t#tc«x7"^y3 3 o^it*. #^fijg'j^fT^n 
/ci^fcttT.^-^ys i ot;:j!rH>T8iii<z>sa$ffl^g 

8 o^ittr. 

[0 0 5 9] Xr7'7'3 3 0 Kig-HTli? 7 ^F** 2 t? 
$.-5*^A^i|siJSiJ, BP*,Sg- wm^f SHiW^M 8 4KJ;£ 
iE*/j:«!l»*»l»**«-r* - t.ifi-Q&f3. < fcSfigna* 

* ^sA^fusu^fx^n. &femq&nt>txit t. # ic 

tiX^^y3 5 0— it*-, #5£f<JS'J^fTt)nfc<!:#lCt± 

xf77*3 4 o \zm^x^—(ommmw&@. : s:m0L-r^> 
nmfflfflft6 4¥t>mfrznxizfflftVimizm&t<ti. 

[0 0 6 0] 7y = -y7'3 5 0 KJS-UTW:? 7 ^F7)t3 -p 
BXT7 7'3 7 O'vii^ S^JS'J. ip-fe^-R^— 

«3f T wm^m.<Dmn\z ^ x &iE^«c$iisi73§!nai^ii 

XT7 7*3 6 OIC^-^T&^WJIIP^-KJC 
[0 0 6 1] 7.7- -/ 3 1 0 \Z^^-C\tf^ZZ(Dm&WM 

mzmmzn. xf77"3 8 o \zm^x\ttm$m<n-fc^ 

— ;U->U >^2 2FR£.tf£*£$£<E>3iW— ;U->'J >^2 2 
RLrt OEETW^n-^ng ^ffJIftfiE P t f rRtfP t r S 
cfc-5*iJ^l$n. L*"'-5^7.5 i ->'7 r 3 1 O^M-5. 
[0 0 6 2] ±.%Z7.7--j7'l 9 0 icS^UiT^^ns M 

h a— ^ S \.\zm-3&ms fc^^n;t^7 7»c^f£: 

-r-s^-y^os^^-x z>\zm-3< mm&&!g.. 

GsitfmWZtT.. ^f77"l 9 4 K*H>Tttm— ©-7^. 
^->U >yEE73PmlSZ/mziWV7.^-> , J >yCE73Pm2 

©jp^ttPMannncstis ^^{aPmalcSo* 

# 0 9 tc^ $ n/t ^ 7 7 izti fo-? Z> "7 V 7~£. <0 7 X ^ v- 

[0 0 6 3] XT77"1 9 6 HJ*^TttS«»«SJSGpt 
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BS«jSfiGst^»-r«>a*a (O^a^O. 6) 

B««a«GptRtXl««iaKGsta5**Wtftt 
»f!B««SSGta<Siff3ftS. fftS0^coH^SgJ3 

Gt=aGst+ (1-a) Gpt (1) 

[0 0 6 4] Xf7^2 0 OKj£^T«:*i»B«*iS« 

Gt^wr^a-n^aw^-^^u >yi£ti<D&& 

(lE(DmW £Ki (i=fU fr. rh rr) tit, T 
IB<05t 2 CSEo T&^O) B**-f -)Vzs U >^EE^ P t i 
(i=fl, fr. rK rr) *t**S*U L^Si^f.^ 

2 i o^ittr. 

Pti = Ki Gt (2) 

[0 0 6 5] *K LXm^<DmM^^ZJ:nif^ Ts^v 
720-4 0^X7^6 0 — 80 iZte^X-ttl^n 

m—omms 2<D«jEveis.tfsi— s>®iK9 o^seev 

[0 0 6 6 ] ^^<7)®^8 2 (DmEEVeiRrX^^^m^ 
9 OOm/EVe2CD(Brn j bS2p®Veh^Ji-T?*S<h#tr 

tt, ^^^FiR^FZcofsin^otc^^^-e, 1-^)1 

ft-h^r^yi 2 ORtfl 3 0 K^T.ffS^JSU 

»^T#*«s»J**f?*>*u iifticioxyy^a 1 ok 

*H»T«MI1H!#6 4R**MRSft*. 

[0 0 6 7 ] fLTH5^fy^l 9 0 KjBH^Tfi-* 
HcDB«fB9»/IPti**ffli3iStl, 7fy^2 10l:»^ 

tfl&tf P trrlCfHWPSft. SfcB6^f'^3 8 01: 
P ttrfttf P trlfcfSWStl*. 

[0 0 6 8] Sfc*— (0«iS8 2^«ffiVel»4Sq5fflV 
ehBUtT****, JB— ©««9 OomffiVeZaM^PMV. 
eh*«T**"i:*K:tt, 7 9^FlttOK:&**«7 9y 

o izmiTnmnswfttin&t&izxTv?! 3 o\z 

ttt)T«BHEH#6 4R*«BU#Stl*c:4:K:J:oTS* 
aH©*<-^->'J >^2 2RLSZ/2 2RR//SlWz:»ii 



M»ffi3&«-e-n*nB*«»ffiPtfiRtfPtrr»c«ifPsn 

[0 0 6 9] *fcJB— ©«^M«l"*i«8 4KJ:0*fTS 
n5i6C^^n^7P-ft- V<D7,TVZf3 2 01: 
ir^^TS^WJ^fr^n^^^^X^^ >^3 3 OC^J 
TltftWJaWrtofL Xry^3 4 0l:»tiT£*»tt 
CDTj^-f — ;U->U >^2 2FLRI/2 2 FR^S^tCililft^ 

[0 0 7 0] i£C Sf§-tf>®aH 9 0 C0m/£Ve2ttS*PfiI 
Vch£t±T?*<b^ JB-0««8 2<0«ffiVel*«**ffl 

ifF\&l\ZtzZ><DX* *-o«?(W«7 6»:i!) 

^itr^n^ia 5 c^n^^n— ^-v— h^f^y 1 
izte^xnfenBWfttoti* :nc«toxT7^i 7 0 

fcliH>T««BIEfl#6 4R#H#Sn*£<hk:«fcoT£ 

-;W^U >^2 2RLRtf2 2RR«ta^Kl2 
»»ttS*U 7fy^2 3 0^»l^T5ft*JB«*«fft>n 
§:tl:<fcOXf7^2 5 0 £feir»T*ttM&tf£tttft 
CO g ffiffillME P t f rRtf P t r 1 fc 

is 4^ai*^n^p 

[0 0 7 1 ] ©«^IBHI*«8'4H«tO*fTa 
n^06l:^n/i7D- ^ir — h©Xfy^3 2 OS. 
tX3 3 OJCft^TS^flSJ^fftotl^t^lC^yy^a 
5 0 JC»lf^T*ft«W*«fTtoft. ^7^3 7 OCft^ 
Tfc*»Ha)*^— ^S^»J >^2 2 YLJkTf 2 2FR**3t> 

[0 0 7 2] Mt:^-CDSiH8 2(^)«EEVelR^— <Z> 
^iH9 0 (DM&V e2<Dftn&&l£MV ehMMX$>Z> 
Kte, ^^^FlR^F2^f5int) 1 J:^^co-e. il— tf) 

-ft-^^f7^1 2 O&tf 1 6 Olzt&^X^rtl-e 

n&mmwfrtin. t.tcm=.<om^mm&m s 4 \z£ 

320, 330, 350 iZtfc^X&mn&Mlftitl* X 
77^1 8 0&IX3 6 Ol:ft^T^U-*ffll 0£*# 

ffiKKSSn. ©«^«(W««^ct Oft* 

[0 0 7 3 ] ±i£(BK«B«fcO*¥*»K* H^G>^i6»£!8 
ICfcfttf. »-flD*«l8 2XHIB— ©«H9 0©«EE(S 
T*::BHLT»J6T3WW&«7 6Rtf 8 4 KJ:*jE* 

«BWIH*6 4FatX6 4R**IIB#Sn. 
«!8*CTiE««i:*W«flEOIWWSI« 7 6XB8 4 K J; 0 
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4#B3 2 0 0 2 - 1 8 7 5 3 7 



tZ&mzmik-tZZiztfXZZ. 
[0 0 7 4] *#lcl21^cDm£^Silcj;ntf. f»m^— * 

mmztiz z t &mmizffi±-tz z ttfx-zz. 
[0 0 7 5] ^tzmTT^mmmmiz^rni. rona*— n 

MzrLZ(D\tttmm<D*'i -)\<~> ] ) 

0)-fc-(—)\'>>>J>i?X'&2><DX'. fti&RZf'&&<D{5ItUZ 
^<,>Th&ft<DMW}K. : £&&lzW)J£lzMW-rz>Z.t&-C 
ftoTfc&©<^©fMf(jJEa<2t>»;:g&S CilCi 
13 U T*tS 3 - =E— ;* > h tttt-m T 3 C £ n»c 

[0 0 7 6] *^ia^©|IJS^fr«tn^ &&©/tW 

mizmmTztitbizmmnmjjtfwmztiz z 
mfr-cftzm-erizttLT. ftnfr—j3<Dnmni3E.frM;m 
4R©^#«jtic«i:^m^^ss^cin»c®Hr-5«2S 

[0 0 7 7] tt±»-*t»Ttt*58M*WSO*tt»»fc 

•z>^xmmizsim Lfz&. *m*m*±&<w£i&M&izm 

5££*l-5fc©-tW<C<. #fgBJ©SEHl*3l::T{t!l©a*© 

$zmmmtf pimxb z> z <t itmm&z iot^b 

[0078] wA.ii±mo>mmmmizM\,*x\$. mmm 
m&6 4¥Rzf6 4Rfi-€-n-? : ns— 8 a 

-5 £ * icffi^p^ n^sro^-f — u >y^ffla{c^ii 
s^sn-SckSKteoTn-sa*. ;me>©«®BBS!?fR 

y:^-r-5>^3IS«Pi/ISStUT©S«BBB!^ 1 5 0 

[0 0 7 9] *fc±»©*J6»SSC;BH»T«. ttfi&MitS 
^6 4FRt^6 4RH^-©®^«»SS8 4&tf3§-© 



i&grt**. -5 « o IC F^* 2 n-5 <DX$> r> X t> «fc t». 

[0 0 8 0] ijt±i$©flSS©Sii::;&H>-ni. Ml-©m 
i£»8 2 ©m<IVelSl/^^©fii!S9 0©ttEEVe2©P^ 

{^©^©mffitfKSpM V eh&L±X $> o T t> Zf V— =¥ 

ggi o«^«i»%— Fizmznz^v&TEznxti*. 

[0081] ^.ft±^(Dmmmmzm^x\t. -#©« 
mm.!£&&mm veh^icteo x *>$tfc? z-t >vmz 
ftTzmmnm<Dmfti!)mm2n2>£oizt£-3X^2> 
— j3<Dnmmis.tfmmm.v eh^mztt^tzii&iz 

•fe L 'J 1/— iHlSS^tr.fcoTflfi^wS^.tO^ 

[0082] £.tz±m<Dmmmmzm>xte. &*f&© 
&nton. —jj(onmnEE.fimmmvemmiz&Tux 

%z—Rzfm—<Dn : ?Mm&&izj:-2XWfTisXfft>n. 
-js<DW,mmE.rf&mm*:mizi8;TLfz£&\zte. mm. 
&iEi£timmizi$fe-rz>ni : -fflwmmiz& o mmmnm 
<Dmwi>mm.i*nz>&?feiEisrix*>&\rK 
[0 0 8 3] ^tz±m<^mmmmzm^xit. §**s© 

f&JlSJEttffl— mt^i— ©vx^v-U >^ffi*©¥l5<lP 
maS^^L — 4^:JOU©Sg^ii^X h a — ^ S UCg-^ 

^ ^ n-s s mmms. iz m w s n ^> «t ^ \z ts. -o x i» « 
7>i, a^©ffi9Eftp#fc5Sfe#©w«)taf^fi^s^»TS-* 

^©e^§iJi!iGE^S!l'#^n-5PE0. #*^©S^Sfl®iGE 
ti^tS^»lftr*5-^T^©ffim©^lCT^^nT 

[0 0 8 4] M»C±i2li©mg^tcMl>T«, 
6 2FRtf 6 2R£*ilUT^n-?-*nm-R^— ©»il 

©mmg8^^-e$>-5^. cne©«®ssi3#««^^© 

[0 0 8 5] 

[fgBS©2&Jfl] R±©ittB^«fcOB^e>^T»^SD<. 

wnmxm i ©fgflEK^nwf, as-&^*^©ww^a 
©-^fciES^»)^^i©#ffiA { ^ i; •s*nj&«** t # k 

»i. ©^-Y— ^->U >^©Ji^ : Srl5l)ItC 

tWPU. c:ne>©EE^^fflStc^:#<S/j:5«c5Zlc^5 

[0 0 8 6] S/titJR^2©filp£»CJ;ntf. ^-R^M 
•5 r i^T'^^tt^nd^UTfe. ffi*©*»^a&l^ 
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[0087] * few** 3 commz&tL&. ig-&tfSB 

[0 0 8 8] S&W*«4.©«j«^J:ntf* 

[0 0 8 9] &rcm&m s (omttiz .tntf. »— x«» 

[0 2 ] H«flD*JIS»ttC!)JB— Jfctf Jg- 

«t oitfiSc^na^— (DmmoimjE^*- y^)v—^>^ 

[03] [04] 



[0 4] H^©*1B»!I«3»^TJB— ©VPfcWKftK: 
[0 5] H*OjtJS»ttK»V»TJB— ©«^WW*««: 
[0 6] B«©*lfi»»KiH>TJBr: olfSl»Sfii: 
[07 ] B5©7f^yi9o K»^T*fr snsas 

[08] *-^^©BB*a*^ KD— ^StfcB 

[0 9] ■7X^^ , J>5 ?r EE*0^fiPinatBa«aaE 

[0io] B««a«Gpttga«affGstir»T*a 

1 

1 2-7U-*'<#)l' 

1 >y 

2 2FL—2 2RR— *>f — JUv'U >^ 
6 2F. 6 2R-««t#« 

6 4F, 6 4R-««BBGB# 

6 6,6 8-BE*-b>U" 

7 0— * h □ — >1t 

7 2, 7 4FL— 7 4RR— EE*-fc>U- 

7 6 --IB— OVFIMMtt 

8 2-8-0«S 

7 6 -JB— ©m^f-ttWKB 

8 2-»*Z©ttl 

[0 6] 



S 1 o 1 



S 2 0 



<Ve1SV«h?> 



S 3 0 



-fx* 



S 4 0 



Ej g 0| |F1 - 1| 



S5 0 1 



S 6 0 



T 



<Ve2feVah?> - 



S 7 0 



-f X* 



S 8 0 



F2 «- 0[ |F2 «- 1 | 



S 3 1 0 1 
S 3 2 0 1 



S 3 1 0 



■<JLX 



<2HTD> 



S 3 3 0 



<HU> 



<x* 



S 3 5 0 



<ZHU> 



S 3 7 0 



<X* 



S 3 6 0 



S 3 40 



No.2ggr | | No.2aa I l^suere- k ] ' | No.a&B 



3 8 0 1 



r 



....JIT 
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[0 1 ] 



[M2] 




70' 



^ EE73jr>iT| — > 
74FL~74RR f 



22FL 



22FR 



22flL 



[H5] 



S 1 1 o I 

S 1 2 0 1 j_ 

<ZHH > — 



S 1 3 0| 

< ^ F2=oT^ > 



S 1 6 0 



S 1 4 0 



No-lSBr 
F*-1 



$ 1 50 



S 1 9 0 



< F2«0 7 > 



F?-2 







7 0 




s 






No. 1 






F — 


3 





18 0, 
F — 4 



S 2 1 0 1 



S 2 2 0 



PttrJRtf 
PtrJtH7J 



S 2 4 0 



<X* 



S 2 3 0 . 

<ZHU> 



S250 







PtfrSl/ 
PirlHJT) 





22RR 



17] 



s 


19 2 1 




(08) 




S 1 9 4 i 




(39) 
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